In presenting this brief paper to you it is not my purpose to burden the society with a treatise on the treatment of empyema of the maxillary sinus nor the indications for operation or technic of the various operations, for all of these subjects have been thoroughly covered before this society in previous meetings, but I propose to point out a few of the advantages, and at the same time mention the only disadvantages that I know, connected with the operation devised by Prof. Alfred Denker of Halle, and which goes under the name of the Denker operation.
To some extent it will be necessary, for the purpose of comparison, to mention the various methods which have been suggested by other authorities, in order that we may see wherein the one or the other method is superior.
To my mind the question of the greatest importance which is to be decided in the choice of a particular operation is: Which will give the patient the greatest probability of a cure? And this naturally must be answered by the operator after weighing the following points:
(a) Which method will permit him to do the most thorough work?
(b) By which method can he gain access to each and every part, depression and bay in the maxillary sinus ? (c) By which method can he not only gain access to but also inspect each of these parts?
(d) Having cleaned out the sinus, which method is followed by the most rapid healing?
(e) Following which method are the parts more nearly in *Read before the Chicago Laryngologtcal and Otological Society.. October 29, 1914. their normal relation and the antrum least liable to reinfection in the future?
(f) Will the operation in question be followed by unpleasant or even serious symptoms, such as localized areas of anesthesia or severing the nerves, occlusion of the nasolacrimal canal, facial deformity, fistula into the mouth, etc.?
As the Denker operation is never resorted to except in chronic cases, we shall pass over all the various methods of procedure in the acute and subacute cases and come at once to a comparison of the methods employed to relieve the chronic case.
The simplest of these is the one devised by Krause-and later improved by Mikulicz-Hajek, Menzel and others.
This, as you know, consists in amputating the anterior third of the inferior turbinal and making a large opening from the inferior meatus to the antrum.
There is one very decided advantage in this operation over all others-the ease with which it is performed; but beyond that and the fact that it allows thorough washing out of the sinus, it has nothing to recommend it.
I realize fully there are a number of cases where all that is necessary is to make a large opening and employ frequent washings to effect a cure, and to this class of cases the Krause operation is particularly adapted; but where we have a case with polyp formation, localized areas of bone necrosis, etc., the mere establishment of drainage will not suffice-the offending parts must be thoroughly cleaned out. The Denker operation opens a wide field of view and allows one to proceed under direct vision rather than scraping blindly in the dark, as is sometimes done in the Krause procedure.
Then again the Krause sacrifices a part of the inferior turbinate. This was also done in the original Denker, but as now practiced by him the turbinal is preserved.
Cordes of Berlin was one of the first to advocate the preservation of the turbinal in the Denker operation, and he considers the operation with this modification the most satisfactory and successful method thus far advanced.
In short, the Krauze-Mikulicz, in the light of a socalled radical operation, has almost nothing to recommend it. In the way of establishing drainage and permitting lavage of the cavity, it has its place in the list of operative procedures, but has no value that would even let it be compared with the Denker.
The operations answering some or all of our requirements as to indications are known as the Kuster Desault, the Luc-Caldwell, the Boenninghaus, Friedrich, Kretschmann, Canfield, Denker. Comparing the points of superiority in these, we find the Kuster Desault does not compare with the Denker in the field to be inspected; then, too, this-method maintains an opening into the mouth which not only subjects it to constant reinfection, but the patient's appetite is decreased, and all of the unpleasant symptoms of pus draining into the mouth are experienced. The canula, which has to be worn, acts as an irritant, and before long the opening is encroached upon by granulations. The method has all the disadvantages of any of the radical operations and none of the redeeming features of any of them.
The Luc-Caldwell is probably the most universally performed of any of the radical operations on the antrum, and has proven successful in the hands of a great many operators.
In considering a few of the relative advantages of this and the Denker we find:
"Access to all parts of the cavity for inspection." \Ve know there are in the maxillary sinus a number of bays or depressions. Especially is this true of the anterior angle; and this part is practically inaccessible to inspection by any method except the Denker. It is true the Luc-Caldwell has a large lateral opening, but that does not permit of inspection of the anterior angle, the very part that is removed or thrown into direct communication with the nose by the Denker.
As to the ease with which the methods can be employed, it is naturally one of opinion; but I am free to say that in my own experience, and after watching a number of others perform both operations, the Luc-Caldwell is more difficult than the Denker.
Concerning the next point of comparison, that of relative degree of normality of the structures and probability of reinfection, the Denker far surpasses the Luc-Caldwell; for in the latter the chief point of advantage, as put forth by its supporters, is the large opening into the sinus from the nose and the easy access a fter resection of a portion of the inferior turbinal. But this very act weighs against the oper-ation under this particular consideration, for the structures are certainly less normal with the part of the turbinal removed, and there is greater liability to reinfection with the protecting turbinal gone.
One of the strong points in favor of the Denker is the maintaining of the nasal structures, i. e., the turbinates, intact.
With regard to the rapidity of healing, we have again to give precedence to the Denker.
Hajek states, in describing the Luc-Caldwell operation, that months, sometimes even a year, is necessary for the sinus to completely heal.
In a series of Denker operations the longest time I have seen until complete healing had taken place was thirty-three days; the usual time is about three weeks.
This can he explained in two ways.
With the cavity open to thorough inspection, the removal of all diseased parts can be more completely carried out, which would naturally facilitate healing rather than if a focus of suppuration were left to continue the discharge and retard complete recovery.
Then again the covering of the floor with the membranous wall of the nose, as practiced by Denker, reduces the time necessary for healing by a decided margin. Objection has been raised that this flap would not unite, but would curl up and slough, thus retarding, instead of promoting, the healing. I must confess that I too was formerly of this opinion; but a series of cases has convinced me that I was wrong, and that if the bony cavity is completely denuded, the membranous flap will readily adhere and greatly lessen the time necessary for complete recovery.
Robertson divides the flap into four portions, folding them so as to cover the four bony surfaces of the opening. He claims by this to prevent the opening from ever closing, as the entire bony orifice is covered. I have had no experience with this method, so cannot testify as to its worth. But I should think there would be more danger of the small flaps curling up. And as to the closing of the opening, which he says this prevents, I have never seen one close following a Denker with the single flap turned back on the floor.
As to the sequelre, there may be some slight advantage in the Luc-CaldweII, if my conversation with operators is borne out.
I have found with the Denker that the nerve supply to the front teeth as far as the bicuspid is interfered with. This is readily understood when we consider the distribution of the anterior and posterior dental branches of the fifth nerve. The anterior dental is given off from the infraorbital while in the infraorbital canal, and passes down through the substance of the superior maxillary bone in a special canal in the anterior wall of the antrum and communicates with the posterior dental. Filaments are distributed to the canine and incisor teeth, and others to the lining membrane covering the forepart of the inferior meatus.
The Denker operation, removing as it does the anterior wall of the antrum and the apertura pyriformis, cuts these filaments and causes a loss of sensation in these teeth.
I can see, where the opening is made into the antrum through the canine. fossa and the anterior wall left, that one would escape this disagreeable complication.
I have also had one other unpleasant experience, in that the infraorbital nerve-came through a canal unusually low down on the superior maxilla, and I probably removed the wall of the antrum a little too high-at any rate, I had a numbness of the cheek and lip following the operation. This I have seen on only one occasion, although the numbness of the three front teeth has occurred in all my cases. One would expect an occasional injury to the tear duct with a probable stenosis resulting, but a survey of the literature reveals only three cases. One reported by Hajek, one by Koffler, and a third by Skillern. I have not seen this complication in any of my cases, either in the Denker or Luc-Caldwell method, though I must confess my experience in the latter method is somewhat limited, as I have discarded it entirely for the Denker.
The Boenninghaus method is practically the same as the Luc-Caldwell, except that in addition to laying back the nasal membranous wall into the antrum, he tampons the membrane around the opening in the canine fossa into the antrum, and maintains an opening from the nose through the antrum into the mouth. He claims by this method to be able to keep the field under observation throughout the entire process of healing; but the constant irrigation that is necessary and the large opening into the mouth with the drainage there, is such a drawback that I think it is not to be compared with the Luc-Caldwell, let alone the Denker..
Friedrich was really the first one to hit on the idea of the anterior angle of the antrum by removing the wall of the apertura pyriformis, but he made his initial opening through the skin along the external angle of the nose, and the attendant scar makes this operation less advisable than the Denker.
Kretschmann followed the idea of Friedrich, but made the incision from the mouth, under the upper lip. However, he did not remove the anterior wall for fear of deformity.
Denker now joined the Friedrich with the Kretschmann, and making the incision through the mouth he removed the anterior wall.
Canfield has practically the same operation, except that he makes the incision through the nose. The results are the same as the Denker, and the operation is the same except the incision; so that the only comparison of these two methods is, which will allow better access to the field of operation; and I am of the opinion that the Denker will allow greater retraction of the soft parts and give a larger field in which to operate than the Canfield.
Skillern has recently come forward with a very effective and at the same time simple operation. He makes a vertical incision in the nose anterior to the inferior turbinate. He then excises an elliptical strip of membrane and proceeds to free the membrane from the nasal wall, and also the periosteum from the anterior surface of the superior maxilla. With the pyriform aperture now exposed, and the lateral and anterior surfaces of the bone freed from its coverings, he removes the bony ridge of the pyriform aperture, and continues the opening on to the anterior surface until he has a sufficiently free opening to give him easy access to the cavity. He then removes the lateral wall in the same manner.
After the sinus is cleaned he packs it for several days, and does his dressings through this nasal opening, using cauterizing methods to prevent its closing before-the healing is complete.
This operation has in its favor: 1. It is easily performed and can be done under local as well as general anesthesia.
2. It gives a good field of observation-better than the other intranasal operations, with the exception of the Canfield. For the cases of empyema without polyp formation or bone necrosis, it should afford as good a result as the Denker or any other operation, and is certainly more easily performed; but where we have either of these conditions present, this operation does not allow the complete inspection of every bay and depression in the sinus that the Denker affords. It is true, we can accomplish much more since Holmes has given us his very valuable nasopharyngoscope; but even with this we have a reflected image, while in the Denker operation we have a direct view of the entire cavity.
To sum up the advantages of the Denker: Under each one of the standards of comparison it is superior to all the others except the Canfield. It apparently gives a larger field, through retraction of soft parts, than this latter one. The only disadvantage that can be brought against it is the loss of sensation in the three front teeth. How permanent this is I am pot able to state, as all but four of my cases have been lost sight of. These four have been operated within the last year and stilI have the numbness referred to. I am not so sure but that the idea of Kretschmann, in leaving a small part of the anterior wall and resecting the entire nasal wall, might accomplish the same result and spare the sensation in these teeth.
